The PINE Study-the Population Study of ChINese Elderly in Chicago (松年研究, sōng nián yán jiū) is a population-based epidemiological study of U.S. Chinese older adults in the greater Chicago area with primary aims to examine their health status and well-being. This special issue is designed to expand our current understanding on the health status, medical conditions, and well-being of U.S. Chinese older adults using findings from the PINE Study. In this article, we present research design, study findings, and important implications for researchers, community gatekeepers, and health care professionals. Through the information reported in this special issue, we call for increased family and community care, improved delivery of care, practice changes, and policy reform, to prepare for the growing numbers of minority older adults in dire need of culturally and linguistically appropriate health and social services.
T HIS special issue is designed to expand our current understanding on the health status, medical conditions, and well-being of U.S. Chinese older adults using findings from the PINE Study-the Population Study of ChINese Elderly in Chicago (松年研究, sōng nián yán jiū). In Chinese culture, the "pine" (松Sōng) symbolizes longevity, resilience, respect, and successful aging, and, in keeping with the research objectives of this study, has been chosen as a lexical title for the project. The PINE study is a population-based epidemiological study of 3,159 communitydwelling Chinese older adults aged 60 years and older in the Greater Chicago area, with data collected between July 2011 and June 2013. The study assessed a wide array of important health indicators that are closely intertwined with Chinese older adults' cultural perception of health and helpseeking behaviors (Table 1) . To our knowledge, the PINE study is the largest epidemiological study of U.S. Chinese older adults with primary aims to examine the health status and well-being of Chinese older adults.
Despite the Chinese American community being the oldest and largest Asian population in the United States (1), actionable public health goals remain scarce due to past anti-Chinese sentiments and U.S. immigration policies. The Chinese Exclusion Act of 1882 outlawed all Chinese immigration to the United States and denied citizenship to those already settled in the United States, making Chinese immigrants the first group to be legally barred from becoming naturalized citizens in the United States. Although the Exclusion Act was repealed in 1943, harsh discrimination and racial tension have instilled distrust among the Chinese community, especially among older generations.
Currently, there are an estimated 4 million Chinese in the United States, and Chicago has one of the largest aggregations (2) . Although health indicators such as life expectancy and infant mortality have improved for most Americans, national health data suggest that Chinese populations experience a disproportionate burden of preventable disease, disability, and psychological and social distress when compared with nonminorities. There are significant health disparities, including chronic diseases, cancer, and psychological distress after having relocated and losing contact from their native support network (3) (4) (5) . The stress of aging compounded with migration distress may make this group of immigrants even more vulnerable (6) , with elderly Chinese American women exhibiting suicide rates 10 times higher than those of white elderly women (7) .
The lack of representative population-based surveys pertaining to the health of Chinese older adults leaves us Social network (50) Sex (1) Social support from partner (5) Education (2) Social support from family (5) Income (1) Social support from friends (5) Marital status (1) Intergenerational Relationships Number of children and grandchildren (2) Filial piety expectation and receipts (12) Number of siblings (1) Grandparenthood (5) Living arrangements (1) Financial transfer (8) Insurance (9) Caregiver burden (27) Parental history (2) Intergenerational solidarity, ambivalence, conflict (62) Religiosity (3) Elder mistreatment Immigration Information
Elder mistreatment screen (10) Country of origin (1) Psychological mistreatment (8) Reasons for immigration (1) Physical mistreatment (10) Length of residence in the United States (1) Sexual mistreatment (6) Length of residence in the community (1) Caregiver neglect (20) Language of preference and abilities (2) Financial exploitation (17) Acculturation (12) Elder self-neglect (27) Experience of racial/ethnic discrimination (20)
Caregiver abuse screen (9) Medications Violence Current medication use (20)
Child abuse (4) Traditional Chinese medicine (8) Intimate partner violence (4) Physical Health
Psychological Well-Being Self-reported health (3) Depression (9) Bodily pain (1) Anxiety (7) Medical conditions (9) Loneliness (3) Review of systems (84) Self-mastering (7) Body mass index (2) Hopelessness ( Chinese cultural traits-Harmony (6) Executive function (11) Community and neighborhood Episodic memory (24)
Sense of community (12) Working memory (14) Neighborhood cohesion (6) Social Well-being Neighborhood disorder (8) with incomplete knowledge about the mechanisms behind these health disparities and the impact of these challenges on individuals, families, communities, and health care systems. Hence, the PINE study is a collective response to this call for action. Community-level data of Chinese older adults was collected using novel strategies in its study design, recruitment procedures, field implementation, and culturally and linguistically appropriate measures.
INTRODUCTION TO THE PINE STUDY

S3
Community-Based Participatory Research Approach
To address the critical gap of community-level data pertaining to the Chinese older adults, the PINE study is a population-based epidemiological study of the health and well-being of Chinese older adults aged 60 years and older in the Greater Chicago area that is guided by a communitybased participatory research design. The research team was composed of a synergistic collaboration between an academic partner (Rush University Medical Center) and over 20 community-based organizations and social services agencies in the Greater Chicago area. Community-engaged research is a paradigm shift for increasing the relevance of epidemiology studies and is now institutionalized by the National Institutes of Health as a priority emphasis in translational research (8) . With the goal to collect a population sample of Chinese older adults in the Greater Chicago area, the PINE study partnership developed up-to-date scientific strategies to increase resource efficiency and cost-effectiveness. Out of 3,542 eligible participants who were approached, 3,159 agreed to participate in the study, yielding a response rate of 91.9%.
Study Findings
Medical Conditions and Review of Systems
This special issue is composed of articles that detail health status measured in different domains. In our investigation, medical conditions were common among U.S. Chinese older adults. Chinese older adults reported a higher prevalence of high blood pressure (55.2%), high cholesterol (48.4%), and diabetes (22.3%) when compared with other conditions. In addition, U.S. Chinese older adults were also at risk for cardiovascular disease (15.1%), stroke (5.7%), and cancer (5.3%), all of which are significantly associated with mortality. Cardiovascular symptoms (63.1%) and pulmonary symptoms (38.5%) were also commonly experienced by U.S. Chinese older adults. Symptoms such as cough (27.4%), sputum production (22.7%), chest pain or discomfort (16.3%), shortness of breath at rest (15.1%), and shortness of breath with activity (12.9%) were commonly reported.
Physical and Cognitive Function Assessments
Our findings expand current understanding of minority older adults' functional status by utilizing self-reported and performance-based measures of physical function. Data revealed that 7.8% of the study participants experienced Activities of Daily Living impairment, 50.2% experienced Instrumental Activities of Daily Living impairment, and 35.7% reported that they could not do heavy work around the house. In addition, our population-based study of U.S. Chinese older adults is amongst the first studies to examine a battery of five cognitive function tests, which in aggregate enables researchers to capture a wide range of cognitive performance. Performance in each domain of cognitive function was inversely associated with age and positively related to education. After adjustments for age and education, being male was positively associated with cognitive performance.
Psychological and Social Well-Being
With respect to psychological well-being, Chinese older adults indicated a high prevalence of anxiety symptoms; 65.0% of study participants reported having some anxiety symptoms. Being female, unmarried, living with fewer people, having fewer children, poorer health status, lower quality of life and worsening health over the past year were positively correlated with having any anxiety symptom. When examining risk factors associated with suicidal ideation among U.S. Chinese older adults, we found that lower levels of filial piety receipt were associated with increased risk of suicidal ideation. However, filial piety expectation was not associated with risk for suicidal ideation.
Moreover, our data indicated that overall levels of social engagement were relatively low among Chinese older adults in the Greater Chicago area. In addition, a considerable proportion of U.S. Chinese older adults in the Greater Chicago area experienced discrimination, although the prevalence was lowest among older adults residing in the Chinatown area. In addition, Chinese older adults tended to passively respond to discrimination.
With respect to other forms of injustice-such as elder mistreatment-financial exploitation was the most common subtype of mistreatment, followed by psychological mistreatment, caregiver neglect, physical mistreatment, and sexual abuse. Older age, higher educational level, fewer children, lower health status, poorer quality of life, and worsened health over the last year were associated with experience of elder mistreatment regardless of the definitional criteria used to assess elder mistreatment.
Health Literacy and Trust Upon Physicians
Older adults in the PINE study had reasonable levels of health literacy in Chinese and placed a considerable amount of trust upon physicians. Because Chinese older adults in Chicago's Chinatown are usually able to obtain health care services and medical information from their primary care physicians and other health professionals who speak Chinese, Chinese is the language they usually use to seek care for their health needs. Therefore, our study focused on Chinese older adults' health literacy in Chinese and found that Chinese older adults' mean health literacy level score was higher than the low health literacy threshold. Participants commonly placed confidence in physicians' knowledge and skills-trusting doctors' judgment on medical care (84.8%), trusting doctors' advice (84.2%), and trusting doctors' words that something is so and must be true (81.2%). However, several subgroups of Chinese older adults tended to have lower level of trust towards their S4 DONG doctors, including the young-old, males, and older adults with higher education and poorer health status.
Preventive Health Use
Our PINE study shows that Chinese older adults had a much lower usage level of the pneumonia vaccine and cancer screening services; their usage level of the flu shot was consistent with the national level. However, the reported hepatitis B immunization rate was less than 20%, which is extremely alarming in light that Hepatitis B is one of the most significant health threats for Chinese Americans. Chinese Americans are six times at higher risk of dying from liver cancer when compared with Caucasians.
Research Implications
Findings from the PINE study indicate that Chinese older adults in the Greater Chicago area are confronted with a vast variety of health challenges due to multiple social, structural, cultural, and linguistic barriers, as discussed throughout this special issue. Nevertheless, these health challenges also represent tremendous opportunities for family members, community stakeholders, researchers, health professionals, social services agencies, and policy makers to work in concert to improve the health and well-being of this vulnerable population. We need an expanded research agenda to shed more light on the biological, behavioral, social, and cultural factors that predispose Chinese older adults to these health burdens. In order to design effective prevention strategies, we need to conduct longitudinal studies to examine how the health status of these older adults changes over time in order to better understand the risk and protective factors associated with health conditions among U.S. Chinese older adults.
Given the critical role of the family in Chinese culture, understanding intergenerational perspectives on health will be imperative. Future research should extend to assess caregiving experiences and viewpoints of adult children and key family members. Due to the vast diversities within the global Chinese population, we need national and international studies on diverse Chinese populations in order to provide in-depth information useful for generating meaningful comparative analyses.
Community's Changed Opinions of Public Health Research
As active communities participate in the research process, community members also function as liaisons between academic researchers and the community at large. Participation of community members in the research process not only promotes public awareness of health inequities, but also engages actively for improving and solving health issues through participation in social and behavioral health research. In our experience, we believe an important indicator of the success of the PINE partnership is the community's changed opinion on research participation. Low participation of Chinese Americans in epidemiological studies has been a concern for both research and public health, and existing studies that have sampled U.S. Chinese populations tended to collect small cohorts of older Chinese Americans (9) .
The Community-Based Participatory Research approach in implementing the PINE study has given Chinese older adults a voice that was otherwise unheard and deepened their trust in federally funded research projects. In addition, benefits of this community-academic collaboration extend to increased interactions between the Chinese community and academic institutions, health care professionals, aging networks, and other community organizations. Increased community participation not only improves the quality of data collected, but also invested interests stemming from the community-academic partnership that increases the practical relevance of epidemiological research.
Empowering Chinese Older Adults With Culturally and Linguistically Sensitive Measures
There is growing consensus that cultural sensitivity embodies more than matching languages and geographic locations preferred by the targeted community (10) . Although most epidemiological studies depend heavily on surveys for quantitative data, the instruments are typically developed under the direction of academic researchers with limited community collaboration. However, in the case of Chinese older adults, it may be challenging to document and evaluate how the research questions de facto documents the health and well-being needs of the community (11) . Due to the importance of capturing cultural and linguistic complexity (12), we summoned a culturally and linguistically diverse Community Advisory Board to help refine the scope of the project, study operations, recruitment strategies, and identify dissemination and educational initiatives (13) . The Community Advisory Board members were stakeholders and leaders of community centers, civic, health, social, and advocacy groups in the Greater Chicago area, as well as community physicians and residents.
Cultural Humility in Sustaining Academic-Community Partnerships
We cannot emphasize enough that a humble exchange of engaging dialog between researchers and community members is critical in longitudinal epidemiological research operations (14) . Although health research was traditionally set in the community without the community's active engagement in formulating research plans, the lack of cultural insights and sensitivity in approaching a community often renders research results inapplicable to health care services. Furthermore, the community is left without infrastructure to address its own needs. The humble exchange of knowledge and experiences deepens trust among community partners, researchers, and study participants from the outset in order to address the social and behavioral health of older adults. A commitment to mutual learning will enable academic and community partners to better explore, comprehend, and appreciate each other's standpoint.
Leverage Health Advocacy
Informing policy changes in light of community needs was set out as a long-term goal of our Community-Based Participatory Research project. We believe that community health data can inform us about the true health status of a community, but that communities are more engaged in driving policy changes upon discovering particular health problems that affect community residents "in their own backyards" (15) . In addition, advocacy for the health of older adults is integral to the field of public health and gerontology (16) . Genuine understanding and practice of culturally sensitive research are critical for advancing social change.
At the community level, we believe community-based organizations are well-positioned to provide older adults with increased bilingual and bicultural services, social activities, and care programs. Initiating community-based health-related activities is needed to effectively promote successful aging. It is imperative to nurture intergenerational relations and filial piety values and form familycentered health alliances with input from bilingual and bicultural community organizations. Efforts to raise public awareness and educate older adults about under-recognized medical conditions, such as psychological distress and issues of elder abuse, are particularly crucial.
For health care professionals, culturally sensitive education among health care professionals and health workers will also help ensure that more Chinese older adults and families can receive the necessary health services and programs, but this education must be vertically integrated across relevant disciplines in order to maximize learning and knowledge retention. In addition, gradually eliminating access barriers through affordable insurance, improved transportation tools, and culturally sensitive care are needed. When focusing on disease treatment or diagnosis, we also need more targeted efforts at identifying at-risk older adults and providing early intervention and preventive measures. Promoting successful and positive aging is especially critical for this population.
Funding support is much needed for city and state services to grass-root community organizations. We need National Institute of Health funding for additional research that deepens our understanding of health disparity issues. Also needed is funding from Centers for Disease Control and Prevention and Substance Abuse and Mental Health Services Administration to support prevention and intervention projects that are culturally sensitive and targeted for at-risk populations. We also call for private philanthropic foundations to fund Community-Based Participatory Research research in Chinese communities.
Policy Implications
Our study findings suggest health burdens exist in public health issues such as elder mistreatment, preventive health use, and psychological distress-all of which require comprehensive advocacy and policy legislation efforts at the local community, city, state, and federal levels. A major gap in the field of health inequalities identified through our Community-Based Participatory Research research project is in the realm of public policy. We need to work with policy makers on relevant national policies (eg, Older Americans Act, Elder Justice Act, Violence Against Women Act, among others) to ensure that linguistically and culturally appropriate services are provided to protect vulnerable older adults (17) .
The Older Americans Act of 1965 was designed to improve the independence of older adults. It included many specific provisions to address the well-being of older adults, including minority populations. However, the Act has not been reauthorized since 2011. Its reauthorization should be a policy priority to ensure the health, security and well-being of older adults. In addition, the Elder Justice Act may be another potential opportunity to address health disparities, as it is responsible for sponsoring and supporting training, services, reporting, and evaluation of elder justice programs in community and long-term care settings. The full appropriation of the Elder Justice Act is critically needed to address the major gaps in funding, policy, research, and education. Lastly, the Violence Against Women Act is one of the most pertinent programs to the well-being of victimized women. This Act authorizes the attorney general to formulate grants in order to enhance training and services to end violence against women.
Furthermore, we need to work with the Department of Health and Human Services (Administration for Community Living, Centers for Medicare and Medicaid Services, and Substance Abuse and Mental Health Services Administration) to examine relevant existing programs that can potentially affect the health and well-being of the diverse U.S. Chinese populations
Conclusion
Collectively, our findings from the PINE study show that contrary to the model minority image, U.S. Chinese older adults were disproportionally affected by medical condition, psychological and social distress. These results require future longitudinal studies to examine how the health and well-being of these older adults change over time in order to better examine the risk and protective factors associated with health status among Chinese older adults. The PINE study is the first of many steps toward understanding the dynamics of health and well-being among one of the fastest growing U.S. aging populations. We call for collected efforts from aging networks, social services, healthcare professionals, researchers, policymakers, family members, and
